fected with the Gilliam strain were died. And the infected athymic mice treated with T cells from non-immune normal mice were also taken ill and died. On the other hand, the athymic mice infected with the low virulent Irie strain were survived by the treatment with both immune and non-immune mouse T cells. The serum antibodies were recognized from the survived mice. It was suggested that the progress of rickettsial infection was protected by construction of cellular immunesystem.
Moreover, appearance and duration of protective effect of T cells from mice after immunization were observed. T cells from mice immunized 7 and 10 days after with the Gilliam strain conferred no protection against the mice infected with the homologous strain. At 14 day postimmunization, the infected mice became ill, but all of the normal mice and a part of the athymic mice were survived. Practically complete protection against lethal infection was observed from days 21 for normal mice and 28 for athymic mice to more than month 12.
5. Effect of anti-Thy-1, anti-Lyt-1 and anti-Lyt-2 alloantiserum treatment against immune mouse T cells. In the BALB/c mouse strain, codes for lymphocytes cell membrane alloantigenic determinants are Thy-1.2, Lyt-1.2 and Lyt-2.2.
Then, the immune mouse T cells were treated with anti-Thy-1.2, anti-Lyt-1.2 or anti-Lyt-2.2 alloantiserum for 60 min. at 4C respectively, following that the T cells were treated with rabbit complement for 60 min. at 37 C. These immune T cells treated with the ailoantiserum ana complement were transferred to athymic mice infected with Gilliam strain. The infected athymic mice transferred immune T cells treated with anti-Thy-1 or anti-Lyt-1 ailoantiserum showed pathological symptoms and died at the same time as the control mice which did not receive immune mouse T cells. On the other hand, the transfer of immune moue T cells treated with anti-Lyt-2 ailoantiserum gave the mice a longer existance for a few days, but the mice were taken ill and finally died. These findings showed that inactivation of T cells meant destruction of immunological defensive mechanism in the rickettsial infection. Particularly, helper T cells sensitive to anti-Lyt-1 ailoantiserum seem to play the most important role, but the function was restricted without suppressor or cytotoxic T cells sensitive to anti-Lyt-2 ailoantiserum.
6. Effect of transfer of immunemouseserum to infected mice. Immune mouse serum against Gilliam strain was transferred intraperitoneally twice to athymic and normal mice at the same time as infection (0.5 ml) and 7 days after infection (0.2 ml). The normal mice became ill, but survived. On the other hand, the athymic mice were died.
CONCLUSION
It may be concluded that inhibition of progress of tsutsugamushi disease was principally due to cellular immune mechanisms and production of serum antibody was thymus dependency. Armstrong and Hart (1971) .
RESULTS
In the peritoneal cavity of Listeria-treated mice, te existence of five types of macrophages was shown. These macrophage subsets were distinguished by localization of peroxidase activity and by the presence of characteristic types of granules. Resident macrophages were characterized by peroxidase reaction product in rough surfaced endoplasmic reticulum and nuclear envelopes.
Exudate monocytes were identified by the presence of peroxidase positive primary granules and peroxidase negative secondary granules (Daems & Brederroo 1973 , Ogawa 1978 . The appearance of macrophage granules in all immature macrophages and mature macrophages make them quite characteristic (van der Rhee 1979). Immature macrophage contained both peroxidase positive granules and macrophagegranules. Mature macrophage had only macrophage granules. The large epitheloid cells satisfied by the criteria of van der Rhee were also found.
There was a strong increase in the number of exudate monocytes from 3 hours to 16 hours after infection. A significant increase in the number of immature macrophages was found from 16 hours to 4 days. The number of mature macrophages was gradually elevated from 72 hours until 7 days. There was decrease in the number of resident macrophages from 3 hours. It returned normal 4 days after infection. A small number of epitheloid cells could be found from 4 days.
Elicitation
of mice with two-step immunization produced an increase in the number of immature macrophages and exudate monocytes. In immature macrophages and exudate monocytes, the numberof damagedbacteria was significantly higher than that of intact bacteria. Evidence was frequently seen of fusion having occurred between peroxidase positive granules and bacteria containing phagosomes. Sign of fusion were infrequently if the bacteria were intact, but almost universal if damaged. On the contrary, in mature macrophages epitheloid cells and resident macrophages most bacteria were intact. Superoxide anion and H2O2 generation in mature macrophages, epitheloid cells and resident macrophages were quantitatively less than those found in immature macrophages and exudate monocytes. Immature macrophages and exudate monocytes displayed significantly greater listericidal activity than mature macrophages, epitheloid cells and resident macrophages did.
DISCUSSION
An early indication of the functional heterogeneity of macrophages with respect to antibacterial activity was derived from in vitro studies showing that although some bacteria are killed after phagocytosis, other survive and multiply. The data presented in this report document significant differences among mouse peritoneal macrophage subsets with regard to listericidal activity.
These observations provided the explanation that the host's defence was induced by prompt influx and purposeful development of monocyte-derived macrophages in the center of infe ction. 
